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.PattcrnR of Ability Factors among Four ,.;roups1

lionald I. Flnuzher and Donalq'At Rock

Whdn an examinee. completes the items in in objective paper-and-r.encil

examination, he draws upon particular aspect's of his past; learning and ex-

reriences, utilizing those .skills that he perceives to be appropriate t

the task presented.

1 '

It is convenient for the constructors of such examinations to make

the assumptionAat anY particular examination causes, the utilization of

ideptical skill's, no matter what the background of the examinee. This

permits the measurement and assessment of any examinee on'the amount of

a particulglr skill Ile possesses.

In fact, however, it may not be a safe assumption that the idintical

nature of the stimulus for all examinees, in this case the test item,

necessarily causes the,...me response to it with any differences being

attributableto the possession of varying amounts of the required skill.
N..

`French' (1965) cites the example of a fourOl grader and a college student
% P

taking the same-test of addition: we think of the test as one of reason-

ing for the youngeriktudent, but one primarily of speed for the older one.
.

.

Similarly, two students of the same age but with different arrangements

of skills and experienys might w411 be measured on two different hills
% ,,

......:

by the.same.examination.

:Previous studies of cross.-ethnic differences permit no generalization.

Guthrie (1963) studied a group of Philippine women college students and

3
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bound scmC. evidence for factor., that would not be exLecteld with A;:lericar.

subjects. However, fltewart, Dole, and Farris (1967), stUdyinr.public

higinschool stuaents':inHawaii, found a close similarity of factor

structure both,:icross ethnic groups anti for males and females. More

recently, Rock, Campb911, and Eva* (1970) found "more sinilatities
.

than differences [p. It-I" in a'comparison of fac*r structures for

1

Black anti White medical technicians.

,
_

The r,Tesent study is concxned with the inyestigation'of,dfffering

-_,/
patterns of abilities among high sChobi male's of four ethnic groups, qn , .

t %

reflected in the jnge.rrelationships of scores on a multi-test aptitude

. 1

batery. 7...f 'such differences in patterns of ability exist among these

groups,.their existence and nature should be revealed in the interrelat:6n-
c

ships of the various test scores for each group.'

Prodedure

In'thea9o:470 school year, a nine-test Project Access battery was

,

administered;A2gether with a,biographic61" inventory, to approximately

18,000 junior-year Stude:nts in three citc?s: ,Los Angeles, Memphis, and

k'
Washington, U. C. Project Access iJ a prOgrawsponsored by the College

, . I 'We. ., . ,
Entrance'Examination Board and funded by the Ford Foundation, directed.

toward providing access to postsecondary education'for minority poverty

students. Participatimg-high schools within each city weee chost!;1 oh the

basis interest and willingness to participate.

Subject's Used

Within the Los Angeles data were sufficient numbers ,of male students

belonging to.fullr fthni,c groups, as identified by their responses on the

biographical, inve7tory;'.to justify separate factor analyses: Black, with

k.
3

be,

'
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ti sample size or 1,030; White, 150; Mexican-American, LOO; .arid oriental,

200. In general, sulijects from all four groups were from low socio-

economic backgrounds.

The Test B'attelw

The nwnes of the nine tests and what they measure are: Vocabulary;

word meaning; Letter Groups, inductive reasoning; Mathematics, comparing

of mathematical quantities; Choosing a Path, spatial scanning; Reading,

'readingcomprehension; Sentences, graMmar; Year.7200b, following complex

N
;

diPe.ction6;..Figure Analogies, geoeetric analogies; Picture-Number, associ-

'ative memory.

Analysis I

1

.

- Prfnciilal axes 15Pocedures were ;applied to the correlation matrices, ( k
.. .....

.. .

clth ones in the main diagonals, with iji each ethni'c'grour%,Ttle first
. .

five comPonentswithin each group were then rotated,.using'Varimax.ro-!
-

sedures. The original correlation matnices are predented in the Appendi.x.

Resu,tts

,i,-

The first unrotated component was a general aptiiiude factor which i,

varied somewhat in size across ethnic .grouns.. That 15, thre'irst 'corm-
.4 ,_ ii#_

ket-
.

nonent accounted for a slightly greater proportion of the.total variance

in the White and Oriental groups than for the Black and exica-Aericah

(Table 1). 4

Following rotation, three of the five resulting factors were unques-.

tionably identical across groups, differing only in the sequence of their
n), -

appearance (Table 2). One large verbal common frt,ctor showed high Vocabu-

lr.ry, Reading, and Senencesiloadings, with Year 2000 somewhat less: .A

r

unique space factor wa1i.found, with Choosing a Path the onlyidominant.

co

or

\,
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loadini'.;-and finally, a second ur:iiue factor as an neared, :As ed upon
1

.

the nssoe'lative memery,task, Picture-Number.

The rer,ainingtwo factors were quite similJ4:r for three of Our
4 y-1

ethnic grours, bat varied somewhat for the Oriental groun. For i4LWk,

White, and .!exican-American, a reasoning _N.: for appeared

loadings on jLetter Grolins and Mathematics, and a 'senarate fa'aik ono
which Figure Analogies d'omiri!ited. For the Oriental gra'Un, howe7r, the-

latter two :,actors were less clearly differentiated. In this case the

factor that showed highest loadings for 'Fegure Analogies also included

high loadings .on.Mathematand Letter Groups, while the remaining

factor sl.loWed modest loadings for better GrOurs and Year 2000, and

'littlp else.

The only obvious distrinction among the ethnic groups, .therok,.

&

A, . ,

,and'thCs.mt ft dramatic one, is the interrelationship'of ks,he tests mea-
1, %

I. .

nirinr r'easoninf. artik,udesand related skills: for the Oriental grriur

only, Figure Analdrics, Letter Croups, and Mathematics tended to.measure

mUch more of the,some dimension than tn'the other groups, in which Figure

AnaIn,ies tend be more'isolated,ftictorially.
. ,

\ /
A somewhat l es ,r-,flrent distinction between groans was the loqding

pattern of the Year' 2000 test. It was-Tound to have a larger unique

valiance component for -all grours except the Oriental, where .905 Of its

total variance was explained by thb five factors (Table 2).

Conclusions

The similarity anc,ng the factor loading ratterns would indicateJ
that

essentially the same patterns of abilities are being demonstrateg regard-

less of the ethnic identity of thb'examinee. TI)e ipclusion of a wider'
. I.

7
4.
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variety or .measures, or a.different selection of ethnic groups, might
/

yield different results. However, this study seems to indicate that, at

this ape .level, the factorial structure elicited by objective examinations
s

does not differ sfgnificantlyamong the more carilinant.ethniC grouph of'

the6.country. Until evidence to the contrary can be di:lcovere4, the assumL-
k /' .

tion of similar structures, seems-Mstified.

'1 ,%1

a
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Table 1

Percentage of Total Variance Accounted for by

First Five pnrotated Prindipal Comp rient,s

Factor Black White
Mexican-
American Oriental

I 5)4.19 59.53 . 51.89 57.28
%

II 65.86 70.13 ' 63.04 71.17 !.-

III 75.148 79.87 73.37' 79.11.

IV 82.64 .85.23 79.95 '85.99

,

V 87.34 89:3? 85.00 89.95 -'.



".i!able 2

'1::trimax FaQtors- for Four Ethnic GrouTJs

ice

'

.

I

BlIc 1,330)

TT

*.

1,

Vocabulqry 90
.

Letter r: 27

Readinr 85

Math 58

Sentences 78
0

Yery 2000 61

Path,- 11

Figure A 34

Picture -i1 .04

Sum of
Squared 3-.0516

Loadin

12

84

25

58

31:

,60

12

. 32 ..

08

1.7317

."....
04

.,
17

. .

. 08 29

-) 20v...,

13 31

06. 18

19 03
- .

_,)7 12

16 85

06 02

1.0491 1.0197

01
.

r-,-,.

, 05

.

05

02

' 09'

io(i,

03

99

1.0046

.8550

.p,754 -.

.P1419

.7883
r '

.7'744

.7772

.93514

,

.9670

.9921

7.8567

I

'smite (7: = 150)

V 2

Vocabillar:,, '87 13 13 -28: 14 .8427

Letter G 1;2 Ri, 22 19 14 .9366

1. Peading 85 2h 25 02 13 .8599

4ath 54 51 48 11 14 .8138

Sentences 83 -30. 23. . 07 .8376
. .

.03
;

Year 2000 69 1114 \ 27 21 01; .7883
' . :.

Path .14 11
ft

14
i

01 97 .'.9923

Figure h .36 , 23 85 .
-.1-8 19 .9735

Picture-N .12 14 13 ' 97 01. . .9919

Sum of
Sauared :3.2760.1.3589 i.2430 1.0994 1.0593 8.0366
Loadipgs.
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Table 2 .(continuea)

V,Irimax Factors for Four Ethric GrouT,,J.1

Texican-Amer'ican

. I ITT 1-v

400)

V.

Vocabulary 85 ;.7 03 , 08 07 .8076,

Letter t'.; 15 lh .9222

Readinr, 81 0--.) 26 07 04 .7831

i..lath. 50 47 48 18 11

t
.

..745

Sentences c,..-: 07 --)--,jJ 06 -02 .80(7

Year 2000 57 43 16 31 18 .6639

Path '12 15. 13, 96 90 .9754

T'lFrure A 30 87 25 02 .994

Picture -U 06 05 11 01 99 .9984

Sum of
Squaied 2.8404 1.3860 1.21174 1.1072 1.0515 7.6 325

.

Lor:Mnrs

Oriental

II .III

= 200)

V 112

Vocabulary 94

Letter (1 21
.

P.:-'7idinir . 81

:.l ath 41

enteticeb 78

Ya..1. 2000 57

Path 11

Firure: A 26

Plctur-N 07

of
Squared 2.7781
Loadinus

1.1

68

28

73

20,,
.

, 31

25

P,9

18.

2.178'8

06

15

;)ii

15

11"

.

20

9h

23

14

1.0632

02.

13

'09

16

V
.

'11.5

lit

15

97

.
1.0601

.

-01

, 57

'i 30

29

'29

/
5

.12

)(

1.031

.9073

.8798

4.

.?,390

-.8415
.

'.8106 f

r
9()60.,.

.092

.0387 -

1.(705.9

8:1120:
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Correlations of Aptitude Test Scores
for Pour Ethnic Groups

,'.

.

.Black Males 6 '

., ., 5.

I

'..

. A

Vocabuldr-

Letter G. .46

3 Reading .77

4 Math
0

5 Sentences' ' .70

6 Year 2000 .61

7 Path .6

8 Figure A .49

9 Picture-N .06
C

1

2 3 4 5 6 7' 8 9 % .L.

;1.. - % x I
:f!ill;

I T

.55

.66 .69

.56 .74 .70
, -

.58. .66 .68 .64
4

:27 .27 .30 ;?3. :'-'30

m

/

'5'
,

.59 .55 .63 54 %54 ,-' .33

.17 .11 .13 05 - .16 .13 .09
,

%.

White Males

2 3 4 5 6 7 8 9

0

1 Vocabulary

2 Letter G .60-
J

3 Reading .76. .63

4 Math .65 .71 '.71

5 Sentences .74 .65 .80 .69

6 Year 2000 '.69 .69 .75 .72 .73

7 Path .28 .31 .31 .34 .26 .25

8 Figure A .54 .62 .59 .69 .148 .61. .38

9 Picture -N ..29 .37 .21 .33 .23 .37 .07 .36

I
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.Correlations of 4titude Test Score's
c

1

for Four Ethnic Groups

Mexican-American Males

' 3 4 5 6

1 Vocabulary

2 LettertG .44

3 Reading .70 .54

4 Math .57 .63 .63

11 5 Sentences .66 .50 .70 ..60

6 Year 2000 .56 .53 .59 .6] .53

! ' 7 Path .23 .32 .25 .36 .22 .37

.

8 Figure A .50 .55 .53 .64 .47 .53

9 Picture-N .13 .25 .13 .21 .10 .20.

Oriental Males

1

t 1 2 3 4 5 6

4

7 8 9.

.36

.06 .14

7 9

1

Pa.2

*)* 3

4,

5

6

7

S

9

Vocabulary

Letter G

Reading

Math

Sentences

Year 2000

Path

Figure A

Picture-N '

.37

.75

.49

.73

.59

.20

.38

..13

.55

.72

.56

.67

.42

.71

.34

.67

.74

.73

.29

.50

.23

.65

.71

.43

.76

.35

..73

.31

.54

.22

.41

.58

.32

.49

.33 .35.


